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Abstract

Introduction: Obstetric anal sphincter injury is an important risk factor for postpar-
tum fecal incontinence but few studies have reported fecal incontinence occurring,
even during pregnancy. The first objective of this study was to examine the preva-
lence of fecal incontinence, obstructed defecation and vaginal bulging early and late
in pregnancy and postpartum. The second objective was to assess the association be-
tween symptoms in pregnancy, delivery characteristics, and bowel and vaginal bulg-
ing symptoms at 1year postpartum.

Material and methods: This prospective cohort study was conducted between
October 2014 and October 2017, including 898 nulliparous women enrolled with the
maternity healthcare service in Orebro County, Sweden. The women responded to
questionnaires regarding pelvic floor dysfunction in early and late pregnancy and at
8weeks and 1year postpartum. The data were analyzed using random effect logistic
models estimating odds ratios (ORs) and generalized linear models estimating relative
risks, with 95% confidence intervals (Cls).

Results: At 1year postpartum, the prevalence of fecal incontinence, obstructed def-
ecation and vaginal bulging was 6% (40/694), 28% (197/699) and 8% (56/695), respec-
tively. Among women with vaginal delivery, the risk of fecal incontinence and vaginal
bulging increased significantly both in late pregnancy, with ORs of 3.4 (95% Cl 1.5-7.7)
and 3.6 (95% Cl 1.6-8.1), respectively, and at 1 year postpartum, with ORs of 5.0 (95%
Cl 2.1-11.5) and 8.3 (95% CI 3.8-18.1), respectively, compared with early pregnancy.
Among all women, factors associated with increased prevalence of fecal incontinence
1year postpartum were fecal incontinence during pregnancy (adjusted relative risk
[aRR] 7.4; 95% Cl 4.1-13.3), obstructed defecation during pregnancy (aRR 2.0; 95% Cl
1.1-3.9) and concurrent obstructed defecation (aRR 2.4; 95% CI 1.3-4.5).
Conclusions: This prospective study shows an increased risk of fecal incontinence

by late pregnancy, suggesting that the pregnancy itself may be involved in the

Abbreviations: aRR, adjusted relative risk; BMI, body mass index; Cl, confidence interval; OASI, obstetric anal sphincter injury; OR, odds ratio; POPRACT study, Pelvic Floor in

Pregnancy and Childbirth study; RR, risk ratio.
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1 | INTRODUCTION

Pregnancy and childbirth are associated with various pelvic floor
disorders.! Fecal incontinence is one of the most serious pelvic floor
disorders that can develop postpartum, having a significant nega-
tive impact on the quality of life of those affected.? Investigating
the underlying mechanisms of this condition is a prerequisite for
taking preventive actions. Several studies have reported an asso-
ciation between obstetric anal sphincter injury (OASI) and postpar-
tum fecal incontinence.® Pelvic organ prolapse, including rectocele
and symptoms of vaginal bulging, is more common in women with
a history of previous vaginal delivery.*® Rectocele is associated
with obstructed defecation,® and a similar association has been hy-
pothesized between obstetric perineal tears and obstructed def-
ecation.” However, attempts to demonstrate this latter association
have failed.”

The reported association between vaginal delivery and pel-
vic floor disorders is mainly based on studies using retrospective
data collection.! The few prospective studies that enrolled women
during pregnancy found that symptoms of fecal incontinence,®*°
incomplete bowel evacuation® and vaginal bulging11 occurred even
during pregnancy, and that these symptoms persisted postpar-
tum. Some studies have reported an association between bowel
evacuation problems and anal incontinence during pregnancy and
postpartum.u'13

The findings indicate that fecal incontinence and impaired def-
ecatory functioning during pregnancy may contribute to postpartum
bowel incontinence. The few studies examining changes in fecal in-
continence during pregnancy are at odds.®%* To explore further
the role of pregnancy and vaginal delivery and their respective
contribution to the development of fecal incontinence and related
disorders, we utilized data from a large prospective cohort study
following women from early pregnancy to 1year postpartum. The
objective of the present study was twofold: first, to examine the
prevalence of fecal incontinence, obstructed defecation and vaginal
bulging early and late in pregnancy and postpartum; and secondly,
to assess the association between symptoms in pregnancy, deliv-
ery characteristics, and bowel and vaginal bulging symptoms 1year

postpartum.

development of postpartum fecal incontinence. Obstructed defecation during preg-
nancy and postpartum was found to be associated with increased risk of fecal incon-
tinence postpartum, indicating that postpartum fecal incontinence may be a result of

incomplete bowel emptying.

anal incontinence, fecal incontinence, incomplete bowel evacuation, obstructed defecation,
pelvic organ prolapse, prospective cohort study, vaginal bulging

Key message

This prospective cohort study shows that, in the study
cohort, the risk of fecal incontinence increased by late
pregnancy and persisted postpartum, suggesting an inde-

pendent impact of pregnancy.

2 | MATERIAL AND METHODS

The Pelvic Floor in Pregnancy and Childbirth (POPRACT) study is
a prospective cohort study conducted in Region Orebro County,
Sweden.*>™Y” Nulliparous women registering for maternity health
care at primary care centers in early pregnancy between October 1,
2014 and October 1, 2017 were invited to participate by the midwife
in charge. Participants were invited to complete web-based ques-
tionnaires on four occasions: at study entry; at 36 weeks’ gestation;
at 8weeks postpartum; and at 1year postpartum. Questionnaires
included items derived from validated instruments on pelvic floor
dys1’uncti()n18'19 (Appendix S1). This article focuses on the women
who provided relevant information on at least one of the following
occasions: in early pregnancy, in late pregnancy and at 1year post-
partum. Symptoms at 8 weeks postpartum are often transient and
were therefore not included.

2.1 | Outcomes

Fecal incontinence, the primary outcome, was considered to be pre-
sent if participants replied in the affirmative to the two relevant ques-
tions (leakage of liquid or solid stool). The terminology used for pelvic
floor dysfunction was in accordance with the joint reports from the
International Urogynecological Association and the International
Continence Society.?%?! Data on fecal incontinence measured at three
time points (early pregnancy, late pregnancy and 1lyear postpartum)
were used to assess the effect of progression of pregnancy and delivery
on changes in the risk of this outcome. Fecal incontinence reported at

1year postpartum was used as the outcome to evaluate the impact of
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pregnancy characteristics, vaginal delivery and vaginal delivery char-
acteristics on fecal incontinence, as well as to evaluate the association
between fecal incontinence and other other pelvic floor symptoms.
Secondary outcomes were obstructed defecation and vaginal
bulging. Obstructed defecation was defined as reporting the sen-
sation of incomplete bowel evacuation and/or need for vaginal dig-
itation or splinting to complete bowel evacuation. Vaginal bulging
was defined as reporting this symptom “often” or “sometimes”, and
was compared with the group reporting this symptom “infrequently”
or “never.” Obstructed defecation and vaginal bulging, measured at
the three time points, were used to assess the effect of progression
of pregnancy and delivery on changes in the prevalence of these
outcomes. The impact of pregnancy characteristics, vaginal delivery
and vaginal delivery characteristics on obstructed defecation and
vaginal bulging at 1year postpartum was evaluated, as were any re-

lationships with other pelvic floor symptoms.

2.2 | Exposures

The present study focused on risk factors for pelvic floor dysfunc-
tion. Data on delivery mode were extracted from the obstetric
record system and used in pursuing both objectives of the study.
Delivery was classified into vaginal delivery, including both sponta-
neous and instrumental deliveries, and cesarean section, including

both acute and elective cesarean sections. In addition to delivery

ulliparous women

registering with

maternity health care in
ROC between 1

October 2014 and1 | > Po*(’m%g;;udv
October 2017 :
(n=5.114)

mode, the following exposures were included in the analysis of as-
sociation with the outcome at 1year postpartum:

Degree of perineal tear was classified into (a) no tear or first-
degree tear; (b) second-degree tear; (c) OASI. Vaginal tear was classi-
fied into (a) no or low vaginal tear; (b) high vaginal tear. The collection
of data on delivery characteristics is described in a previous publica-
tion on this study cohort.!®

Fecal incontinence, obstructed defecation, and vaginal bulging
during pregnancy were also included in the analysis to see whether
they were associated with the risk of the same symptoms at 1year
postpartum. Symptoms of slow bowel transit during pregnancy were
examined to investigate whether they were associated with the out-
come measures at 1year postpartum. Slow bowel transit symptoms
were defined as reporting fewer than three bowel movements per

week and/or experiencing hard stools “sometimes” or “often”.

2.3 | Delineation of basic characteristics

Data on education level was extracted from the questionnaire com-
pleted in early pregnancy. Body mass index (BMI) was calculated
based on data registered with maternity healthcare. BMI at 1year
postpartum was calculated based on self-reported data from the
questionnaire. In this study, BMI was grouped into three categories:
<25kg/m?, 25.1-30kg/m? and >30kg/m?. Maternal age at delivery

was categorized into <35 and >35years.

Not included in

Excluded (n=98)

Included in « Miscarriage (n=63)
POPRACT study « Delivery at another hospital
(n=1,049) (n=16)

« Induced abortion (n=5)
o Exluded on woman's

request (n=3)

Remaining after
exclusion
(n=951)

« Perinatal mortality (n=3)

« Erroneous inclusion (n=1)

« Subsequent pregnancy at
questionnaire No. 4 (n=7)

I

v v

v v

Questionnaire No. 1
(Respondents=867)

Questionnaire No. 2
(Respondents=770)

Questionnaire No. 3
(Respondents=752)

Questionnaire No. 4
(Respondents n=699)

I

l

l

v

Women responding to questionnaire No. 1, 2 or 4
INCLUDED
(n=898)

FIGURE 1 Flowchartillustrating the sample process. A total of 898 women provided information on at least one of the three
measurement occasions. Of these, 98 women only answered once. POPRACT study, Pelvic Floor in Pregnancy and Childbirth study; ROC,

Region Orebro County.
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TABLE 1 Women with fecal incontinence, obstructed defecation and vaginal bulging at follow-up at 1year postpartum, by maternal
and obstetric characteristics and conditions during pregnancy and postpartum. Number with symptom/total number responses to actual
question (percentage). The characteristics of the total sample are displayed as number/total number with the available data (percentage).
Total sample n=898.

Obstructed defecation,
lyear postpartumb

Fecal incontinence,

Total sample n (%) 1year postpartum?® Vaginal bulging, 1year

(n=898) (n=694) (n=699) postpartum® (n=695)
Age at delivery
<25years 155/842 (18) 4/123 (3) 41/125 (33) 11/124 (9)
26-30years 431/842 (51) 17/354 (5) 89/355 (25) 30/354 (8)
31-35years 200/842 (23) 14/172 (8) 52/174 (30) 13/172 (8)
>35years 56/842 (7) 5/45 (11) 15/45 (33) 2/45 (4)
BMl in early pregnancy
<25kg/m? 532/861 (62) 22/405 (5) 117/408 (29) 29/407 (7)
25.1-30 kg/m2 229/861 (27) 11/179 (6) 43/179 (24) 17/176 (10)
>30kg/m? 100/861 (12) 5/82 (6) 29/84 (35) 3/84 (4)
BMI at 1year postpartum
<25kg/m? 408/688 (59) 25/405 (6) 118/408 (29) 30/407 (7)
25.1-30 kg/m2 180/688 (26) 7/179 (4) 42/180 (23) 20/179 (11)
>30kg/m? 100/688 (15) 8/99 (8) 34/100 (34) 6/98 (6)
Education
9-<12years 14/864 (2) 0/100 (0) 2/9 (22) 0/9 (0)
12years 296/864 (34) 18/220 (8) 64/222 (29) 16/221(7)
University 554/864 (64) 20/438 (5) 123/441 (28) 33/438 (8)
Smoking
Yes 21/862 (2) 3/14(21) 3/14(21) 1/12(8)
No 841/862 (98) 35/654 (5) 186/659 (28) 49/656 (7)
Obstetric characteristics
Delivery mode
Spontaneous vaginal delivery 574/838 (68) 28/479 (6) 136/482 (28) 44/478 (9)
Vacuum extraction 135/838 (16) 7/113 (6) 37/114 (32) 8/114 (7)
Elective cesarean section 79/838 (9) 4/64 (6) 13/64 (20) 3/64 (5)
Acute cesarean section 50/838 (6) 1/36 (3) 10/37 (27) 1/37 (3)
Degree of perineal tear
None or first-degree 259/554 (47) 13/217 (6) 58/218 (27) 21/217 (10)
Second-degree 255/554 (46) 12/223 (5) 63/223 (28) 19/222 (9)
Obstetric anal sphincter injury ~ 40/554 (7) 4/32 (13) 13/33 (40) 4/33(12)
Vaginal tear
None or low vaginal tear 463/541 (86) 23/395 (6) 108/397 (27) 40/395 (10)
High vaginal tear 78/541 (14) 5/68 (7) 22/69 (32) 5/69 (7)
Conditions during pregnancy and postpartum
Fecal incontinence® during pregnancy
Yes 38/732(5) 12/35 (34) 10/35 (29) 3/35(9)
No 694/732 (95) 26/581 (4) 166/585 (28) 45/581 (8)
Obstructed defecation during pregnancy
Yes 353/788 (45) 24/289 (8) 129/290 (44) 25/288 (9)
No 534/788 (55) 15/394 (4) 65/398 (16) 28/396(7)
Vaginal bulging® during pregnancy
Yes (“often” or “sometimes”) 40/713 (6) 2/32 (6) 14/32 (44) 8/32(25)
No (“never” or “infrequently”) 673/713 (94) 37/651 (6) 180/656 (27) 45/652 (7)
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TABLE 1 (Continued)

Fecal incontinence, Obstructed defecation,
Total sample n (%) 1year postpartum? 1year postpartum® Vaginal bulging, 1year
(n=898) (n=694) (n=699) postpartum® (n=695)
Slow bowel transit symptoms® during pregnancy
Yes 575/887 (65) 24/449 (5) 141/451 (31) 36/449 (8)
No 312/887 (35) 15/234 (6) 53/237 (22) 17/235(7)
Slow bowel transit symptoms at 1year postpartum
Yes 258/698 (37) 17/256 (7) 106/258 (41) 23/255(9)
No 440/698 (63) 23/437 (5) 91/440(21) 33/439 (8)

Abbreviations: BMI, body mass index; Fl, fecal incontinence; OD, obstructed defecation; VB, vaginal bulging.

#“Fecal incontinence” refers to leakage of either liquid or solid feces.

b«Obstructed defecation” refers to the sensation of incomplete bowel evacuation and/or the need to digitate to complete bowel evacuation.

“Vaginal bulging” was defined as reporting a sensation of tissue protrusion from the vagina “often” or “sometimes”.

d“Slow bowel transit symptoms” were defined as reporting fewer than three bowel movements per week and/or experiencing hard stools “often” or

“sometimes”.

TABLE 2 Fecalincontinence, obstructed defecation and vaginal
bulging in early and late pregnancy and at 1year postpartum.
Number with symptom/total number responses to actual question
(percentage). Total sample n=898.

Early Late 1lyear
pregnancy  pregnancy  postpartum
n (%) n (%) n (%)
Fecal incontinence®
Yes 15/856 (2) 32/755 (4) 40/694 (6)
Fecal incontinence, liquid
Yes 13/859 (2) 30/758 (4) 35/694 (5)
Fecal incontinence, solid
Yes 4/865(<1)  6/767 (1) 11/699 (2)
Obstructed defecation®
Yes 240/867 (28) 232/770(30) 197/699 (28)
Vaginal digitation and/or splinting
Yes 62/866(7)  65/769 (8) 55/696 (8)
Incomplete bowel evacuation
Yes 209/864 (24) 204/768(27) 182/697
(26)
Vaginal bulging
Yes (“often” or 13/867 (2) 30/770 (4) 56/695 (8)

“sometimes”)

#“Fecal incontinence” refers to leakage of either liquid or solid feces.

b“Obstructed defecation” refers to the sensation of incomplete bowel
evacuation and/or the need to digitate to complete bowel evacuation.

2.4 | Study size

Given the multiple outcomes with unknown incidence, the required
sample size for the whole POPRACT study was difficult to esti-
mate precisely. Inclusion was terminated after 3years when slightly

more than 1000 women had been included, which was judged to

be sufficient for detecting risk factors for most outcomes, although

perhaps not for rare risk factors.

2.5 | Statistical analyses

Descriptive data are presented as frequencies, proportions and
means with standard deviations (SDs). In the analysis examining the
change in the risk of fecal incontinence, obstructed defecation and
vaginal bulging over time, we used random effect logistic models
to estimate odds ratios (ORs) with 95% confidence intervals (Cls).
The strength of the model is the ability to include also women who
did not participate at all three of the estimation time points.?? Early
pregnancy was used as the reference, and the subsequent two time
points (late pregnancy and 1year postpartum) were compared with
this. Additionally, ORs between late pregnancy and 1year postpar-
tum were tested to assess whether the risk changed between these
two time points. The model was adjusted for age, BMl in early preg-
nancy and educational level.

Subsequently, using the adjusted model, estimated probabilities
with 95% Cls were calculated for each time point. The analyses were
conducted separately on women who underwent vaginal delivery
and on women with cesarean section. For assessing the impact of
pregnancy and delivery characteristics on the outcome measures at
1lyear postpartum, we used generalized linear models with binom-
inal distribution and log link function to estimate risk ratios (RRs)
with 95% Cls. First, we obtained unadjusted associations of deliv-
ery and postpartum characteristics with the outcome measures
at 1year postpartum. Next, we fitted a model separately for each
of the delivery and postpartum factors, adjusting for the potential
confounders age, BMI at 1year postpartum and educational level.
Each condition was analyzed independently to avoid the effect of
a condition being adjusted away by including other conditions in
the model simultaneously. Data were analyzed using version 16 of
STATA/SE (StataCorp LP).
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TABLE 3 Odds ratios and estimated probability of fecal incontinence, obstructed defecation and vaginal bulging over time among women with vaginal delivery and among women with

cesarean section. Estimates are adjusted for age, body mass index in early pregnancy and educational level.

1year postpartum

Late pregnancy

Early pregnancy

Women with

Women with vaginal

delivery

Women with cesarean

section

Women with vaginal

delivery

Women with cesarean

section

Women with vaginal

delivery

cesarean section

95
3.27(0.51-21.1)

567
5.0(2.1-11.5) P<0.001*

n

103
3.4(0.49-24.1) P

n

612
3.4(1.5-7.7)P

n

n=122
1.00

n=669
1.00

Fecal incontinence

0.21

0.004*

Adjusted OR (95% Cl)

P=0.21
5% (1%-9%)

6% (4%-8%)
n=571

4% (0%-7%)
n=107

5% (3%-6%)
n=622

2% (-1% to 4%)
n=122
1.00

2% (1%-3%)
n=678
1.00

Estimated probability (95% CI)

96
1.0(0.4-2.4),P

Obstructed defecation

=1.0

1.0(0.76-1.4), P=0.90

28% (25%-32%)

1.5(0.65-3.3), P=0.36

28% (20%-36%)

0.51

1.1(0.83-1.5), P
29% (26%-33%)

Adjusted OR (95% Cl)

24% (16%-32%)

25% (18%-32%)

28% (25%-31%)

Estimated probability (95% Cl)

52
1.3(0.17-9.3),

567
8.3(3.8-18.1), P<0.001*

n=

61

622
3.6(1.6-8.1),P

n=

64
1.00

n=678
1.00

Vaginal bulging

0.62

1.6 (0.25-10.3), P=

0.002*

Adjusted OR (95% Cl)

0.81

p
6% (-1% to 12%)

7% (0%-13%) 8% (6%-10%)

4% (3%-6%)

5% (-1%-10%)

1% (0%-2%)

Estimated probability (95% CI)

Abbreviations: Cl, confidence interval; OR, odds ratio.

*P < 0.05.

2.6 | Ethics statement

Ethical approval was given by the Regional Ethical Review Board in
Stockholm on February 21, 2014 (registration number: 2014/124-
32). All participants provided written informed consent upon
recruitment.

3 | RESULTS

Of the 1049 women included in the POPRACT study, 898 provided
information on at least one of the three occasions (Figure 1 for in-
clusion of the study sample). Mean age at delivery (SD, range) was
28.9 (4.0, 19-41) years, mean BMI in early pregnancy was 24.7 (4.4,
16.6-45.4) kg/m? and mean BMI at lyear postpartum was 25.0
(5.0, 16.8-46.6) kg/m% Mean (SD) gestational age at completing
questionnaires 1 and 2 was 11+6weeks (2+4 weeks) and 31 weeks
(3+4 weeks), respectively. Mean (SD) time postpartum of complet-
ing the last questionnaires was 1year+2weeks+5days (3weeks),
respectively. Maternal and obstetric characteristics, by fecal incon-
tinence, obstructed defecation and vaginal bulging at 1year post-

partum, are presented in Table 1.

3.1 | Risk of fecal incontinence, obstructed
defecation and vaginal bulging over time

At 1year postpartum, the prevalence of fecal incontinence, ob-
structed defecation and vaginal bulging was 6%, 28% and 8%, re-
spectively (Table 2). Prevalences of miscellaneous bowel and vaginal
symptoms not included in the analysis are presented in Table S1.
Among women with vaginal delivery, the ORs for fecal inconti-
nence and vaginal bulging were significantly increased in late preg-
nancy and at 1year postpartum compared with early pregnancy
(Table 3, Figure 2). When we compared late pregnancy with 1year
postpartum, the OR for vaginal bulging was 2.3 (95% Cl 1.3-3.9,
P=0.003), indicating that the risk further increased from late preg-
nancy to 1year postpartum. However, no such increment from late
pregnancy to 1year postpartum was seen for fecal incontinence
(OR 1.3; 95% Cl 0.77-2.2; P=0.335). The likelihood of obstructed
defecation did not change significantly from early pregnancy to
1year postpartum. The ORs for each pelvic floor dysfunction among

women with cesarean section are presented for comparison.

3.2 | Factors associated with fecal incontinence at
1year postpartum

Among all women, the following factors were statistically signifi-
cantly associated with higher risk of fecal incontinence at 1year
postpartum: namely, reporting fecal incontinence during pregnancy;
reporting obstructed defecation during pregnancy; and report-
ing obstructed defecation at 1year postpartum (Table 4). These
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associations remained after adjustment for age, BMI at 1year post-
partum and education level. Neither delivery mode nor degree of

perineal tear was associated with higher risk of fecal incontinence.

3.3 | Factors associated with obstructed
defecation and vaginal bulging at 1year postpartum

Obstructed defecation during pregnancy, vaginal bulging during
pregnancy, vaginal bulging at 1year postpartum, slow transit symp-
toms during pregnancy and slow transit symptoms at 1year post-
partum were associated with higher risk of obstructed defecation
at 1year postpartum, and these associations remained after adjust-
ment (Table 4). Vaginal bulging during pregnancy was associated
with vaginal bulging at 1year postpartum, and this remained the
case after adjustment. No association was found between delivery
mode or degree of perineal tear, and obstructed defecation or vagi-
nal bulging.

4 | DISCUSSION

Among the studied women with vaginal delivery, the risk of fecal
incontinence and vaginal bulging increased significantly in late preg-
nancy. The risk of fecal incontinence remained at a similar level,
whereas the risk of vaginal bulging had further increased by 1year
postpartum. For women with cesarean section, there was a similar
increase in the risk of these symptoms in pregnancy, also persist-
ing postpartum; however, the samples were smaller and the changes
were not statistically significant. Fecal incontinence during preg-
nancy, obstructed defecation during pregnancy and obstructed def-
ecation at 1year postpartum were all associated with higher risk of
fecal incontinence 1year postpartum.

The prospective design using both data collected from early
pregnancy to postpartum and a large study sample enabled us to
show that risk of fecal incontinence had increased by late preg-
nancy and remained at a similar level 1year postpartum, which

to our knowledge has not been documented previously. One

previous study has shown an increase in fecal incontinence during
pregnancy,'* but only a small fraction of the study population was
followed from early to late pregnancy and no data on postpartum
fecal incontinence were reported. By contrast, two other similar
studies showed no increase either during pregnancy or at 1year
postpartum.®1® Our sample size was about twice as large as that of

810 which is important, as the probability of

the two latter studies,
detecting changes in fecal incontinence increases with increased
sample size. Bowel evacuation problems during pregnancy and
postpartum have elsewhere been associated with anal inconti-
nence postpartum,?!3 but to our knowledge no previous study
has shown the association between obstructed defecation and
postpartum fecal incontinence.

Most studies of postpartum fecal incontinence focus on the
mechanical injuries caused by vaginal delivery, including OASI. Our
findings, however, support the hypothesis that the pregnancy itself
is involved in the development of such incontinence. Obstructed
defecation both during pregnancy and postpartum was associated
with increased prevalence of fecal incontinence postpartum, and
this could be explained by residual feces in the ampulla recti after
defecation, resulting in post-defecatory fecal loss. This pathophys-
iological mechanism is similar to that described in fecal soiling.?
However, we could not examine whether the women had experi-
enced fecal soiling, as our study questionnaire did not include any
questions specifically covering fecal soiling.

In the present study, there was no association between severity of
perineal tear and fecal incontinence, whereas several previous studies
have demonstrated increased risk of fecal incontinence due to OASI.®
An insufficient sample size for this rare outcome might explain why
the association did not reach significance in our study. The lack of
association between obstructed defecation and severity of perineal
or vaginal tear is in line with a previous study by Rotstein et al.”

An increased risk of vaginal bulging during pregnancy and at
1year postpartum, compared with early pregnancy, has not been
demonstrated previously. Reimers et al. reported a generally higher
prevalence of vaginal bulging compared with the present study,
but found no change in prevalence during pregnancy and postpar-

tum.?* We used a more restrictive cutoff for vaginal bulging, based

Risk of fecal incontinence, obstructed defecation, and vaginal bulging over time among women with vaginal delivery

Fecal incontinence

Obstructed defecation

Vaginal bulging
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FIGURE 2 Odds ratios for fecal incontinence, obstructed defecation and vaginal bulging in late pregnancy and at 1year postpartum
compared with early pregnancy in women with vaginal delivery. Cl, confidence interval; PP, postpartum; preg, pregnancy.
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TABLE 4 Unadjusted and adjusted risk ratios for the association between potential risk factors and fecal incontinence, obstructed

1041

defecation and vaginal bulging at 1 year postpartum. Each obstetrics characteristic and condition during pregnancy and postpartum was
analyzed separately. Age, BMI at 1year postpartum and education were included as potential confounders and were mutually accounted for.

Obstetric characteristics
Delivery mode
Cesarean section

Vaginal

Degree of perineal tear
None or first-degree

Second-degree

Obstetric anal sphincter
injury

Vaginal tear
None or low vaginal tear

High vaginal tear

Fecal incontinence

Obstructed defecation

Vaginal bulging

Unadjusted RR

(95% CI)

n=692
1.00

1.2(0.47-3.0)
P=0.72

n=472
1.00

0.9 (0.42-1.9)
P=0.78

2.1(0.72-6.0)
P=0.17

n=463
1.00

1.3(0.5-3.2)
P=0.62

Conditions during pregnancy and postpartum

Fecal incontinence during
pregnancy

No

Yes

Obstructed defecation during
pregnancy

No

Yes

Obstructed defecation at 1year
postpartum

No

Yes

Slow bowel transit symptoms
during pregnancy

No

Yes

Slow bowel transit symptoms at
1year postpartum

No

Yes

Vaginal bulging during
pregnancy

No

n=616

1.00

7.7 (4.2-13.9)
P<0.01*

n=647

1.00

2.1(1.1-4.0)
P=0.02*

n=694

1.00

2.6 (1.4-4.7)
P<0.01*

n=683

1.00

0.83(0.45-1.6)
P=0.57

n=693

1.00

1.3(0.69-2.3)
P=0.45

n=683

1.00

Adjusted RR
(95% ClI)

n=654
1.00

1.2(0.46-2.9)
P=0.77

n=443
1.00

0.8 (0.38-1.8)
P=0.64

1.2(0.29-5.1)
P=0.79

n=434
1.00

1.2(0.4-3.2)
P=0.79

n=603

1.00

7.4 (4.1-13.3)
P<0.01*

n=627

1.00

2.0(1.1-3.9)
P=0.03*

n=656

1.00

2.4(1.3-4.5)"
P<0.01*

n=656

1.00

0.80(0.43-1.5)
P=0.53

n=655

1.00

1.4 (0.75-2.6)
P=0.30

n=656

1.00

Unadjusted RR
(95% ClI)

n=697
1.00

1.3(0.87-1.9)
P=0.21

n=474
1.00

1.1(0.8-1.4)
P=0.70

1.5(0.92-2.4)
P=0.11

n=466
1.00

1.2(0.8-1.7)
P=0.41

NE
NE

n=652

1.00

2.6 (2.0-3.4)
P<0.01*

NE
NE

1.00

1.4 (1.06-1.84)
P=0.02*

1.00

2.0(1.6-2.5)
P<0.01*

n=688

1.00

Adjusted RR
(95% Cl)

n=659
1.00

1.3(0.9-1.9)
P=0.19

n=445
1.00

0.95(0.69-1.3)
P=0.74

1.5(0.88-2.4)
P=0.14

n=437
1.00

1.3(0.86-1.9)
P=0.22

NE
NE

n=632

1.00

2.7 (2.0-3.5)
P<0.01*

NE
NE

1.00

1.5(1.1-2.0)
P<0.01*

1.00

2.0(1.6-2.5)°
P<0.01*

n=661

1.00

Unadjusted RR
(95% Cl)

n=693
1.00

2.2(0.8-6.0)
P=0.11

n=472
1.00

0.88(0.49-1.6)
P=0.68

1.3(0.46-3.4)
P=0.66

n=464
1.00

0.72(0.29-1.8)
P=0.46

NE
NE

n=648

1.00

1.2 (0.69-1.9)
P=0.58

NE
NE

n=684

1.00

1.1 (0.64-1.9)
P=0.72

n=694

1.00

1.2 (0.72-2.0)
P=0.48

n=633

1.00

Adjusted RR
(95% Cl)

n=655
1.00

2.5(0.8-7.8)
P=0.12

n=426
1.00

0.7 (0.37-1.3)
P=0.28

1.1(0.3-3.4)
P=0.91

n=418
1.00

0.66(0.24-1.8)
P=0.42

NE
NE

n=628

1.00

1.1(0.62-1.9)
P=0.80

NE
NE

n=657

1.00

1.3(0.70-2.3)
P=0.42

n=656

1.00

1.3(0.76-2.3)
P=0:38

n=586

1.00

(Continues)
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TABLE 4 (Continued)

Fecal incontinence Obstructed defecation Vaginal bulging

Unadjusted RR  Adjusted RR Unadjusted RR Adjusted RR Unadjusted RR  Adjusted RR
(95% Cl) (95% ClI) (95% ClI) (95% Cl) (95% Cl) (95% Cl)
Yes 1.0(0.3-4.1) 1.1(0.3-4.3) 1.6 (1.0-2.4) 1.9(1.2-2.8) 3.8(1.9-7.3) 3.8(1.9-7.4)
P=0.95 P=0.89 P=0.03* P<0.01* P<0.01* P<0.01*
Vaginal bulging at 1year n=690 n=652 n=695 n=657
postpartum
No 1.00 1.00 1.00 1.00 NE NE
Yes 1.7 (0.68-4.1) 2.1(0.84-5.1) 1.6 (1.2-2.2)* 1.6 (1.1-2.2)* NE NE
P=0.27 P=0.11 P<0.01* P=0.02*

Abbreviations: BMI, body mass index; Cl, confidence interval; NE, not estimated; RR, risk ratio.

*P < 0.05.

*The estimate was not adjusted for age because none of the women had the combination of reporting fecal incontinence during pregnancy, reporting

no fecal incontinence at 1year postpartum and being older than 35years.

®The estimate was not adjusted for BMI because none of the women had the combination of reporting obstructed defecation at 1year postpartum,
being older than 35years, reporting no fecal incontinence at 1year postpartum and having a BMI >25.

on frequency, whereas Reimers et al. used responding in the affir-
mative.?* This may explain their higher overall prevalence, but does
not reasonably explain the difference in change in vaginal bulging
during pregnancy and postpartum. Increased risk of vaginal bulging
symptoms postpartum compared with early pregnancy could be due
to mechanical distention or injuries to the pelvic floor during vaginal
delivery, including increased levator hiatus area or levator ani avul-
sion, which may lead to pelvic organ prolapse.?®

The increased risk of vaginal bulging symptoms during late preg-
nancy should be interpreted with caution. Reimers et al. showed a
decrease in anatomical pelvic organ prolapse between the second
and third trimester,?® and found no correlation between the symp-
toms of vaginal bulging and anatomical pelvic organ prolapse during
pregnancy.?*

The questions used in the present study were validated either
in a general population18 or among women with pelvic floor dis-
orders.’ There is a general lack of such validation in postpartum
women; therefore, we cannot exclude the possibility of some degree
of misclassification. Although we adhered to the current terminol-

ogy for pelvic floor dysfunction, 202

it is difficult to compare our
results adequately with those of others because of a variety of out-
come measures used across studies.

Separating women in the analysis based on the occurrence of
pre-delivery pelvic floor symptoms could have enhanced our ability
to detect delivery-related risk factors, but we were unable to do this
because the sample size was insufficient to stratify women by symp-
toms during pregnancy. We did not ask retrospective questions on
pre-pregnancy symptoms. Although use of retrospective questions
can pose a risk of recall bias, such information could possibly have
helped us to isolate the effect of pregnancy on the development of
pelvic floor symptoms.

Given the recruitment process and the response rate, selec-
tion bias cannot be ruled out in this study. Indeed, we observed
that our study population had a higher educational level and lower
likelihood of smoking compared with the overall Swedish pregnant

population.?” How this may have influenced the prevalence of fecal
incontinence in our study and the association we examined is diffi-
cult to answer. Educational level is a marker of socieconomic status,
which is known to affect health in general; however, the few studies
that have investigated the association between educational level
and fecal or anal incontinence have had conflicting results.?®%?

There is still no formal core outcome set in this research field;
developing such an outcome set would help to enhance compara-
bility between studies. There is also a need for questionnaires on
pelvic floor dysfunction to be validated in women, both during preg-
nancy and postpartum. Our results indicate that such questionnaires
should include questions on fecal soiling. Further studies examining
the association between pregnancy/delivery and pelvic floor symp-
toms should ideally include and correct for symptoms already pres-
ent before pregnancy.

Postpartum fecal incontinence is used as a marker of quality
both in general maternity care and in the specific care after OASI.
Evaluating the quality of care based on the prevalence of postpar-
tum fecal incontinence carries a risk of overestimating the com-
plication rates if no data on pre-delivery fecal incontinence are
provided. Pre-delivery fecal incontinence and other pelvic floor
symptoms also problematize the idea of using cesarean section
to prevent pelvic floor dysfunction. Fear of anal incontinence has
been reported as a common reason among obstetricians to choose
elective cesarean delivery,®° but the present study does not sup-

port such a practice.

5 | CONCLUSION

This prospective study found that the risk of fecal incontinence had
increased by late pregnancy, suggesting that the pregnancy itself
is involved in the development of postpartum fecal incontinence.
Obstructed defecation during pregnancy and postpartum was as-
sociated with increased risk of fecal incontinence postpartum,
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indicating that postpartum fecal incontinence may be a result of in-
complete bowel emptying. Our study does not support the use of

elective cesarean section to prevent fecal incontinence.
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